Abstract-Iris scan biometrics employs the unique characteristics and features of the human iris in order to verify the identity of an individual. In today's world, where terrorist attacks are on the rise, employment of infallible security systems is a must. This makes Iris recognition systems unavoidable in emerging security & authentication.
INTRODUCTION
An iris is the area of the eye where the pigmented or colored circle, usually brown or blue, rings the dark pupil of the eye as shown in figure1. Iris recognition efficiency is rarely impeded by glasses or contact lenses with some exceptions [7] . Iris is an internal organ that is well protected against damage and wear by a highly transparent membrane. This distinguishes it from fingerprints, which can be difficult to recognize after years of certain types of manual labor. Iris recognition is forecast to play a role in a wide range of other applications in which a person's identity must be established or confirmed. These include electronic commerce, information security, entitlements authorization, building entry, automobile ignition, forensic and police applications, network access and computer applications, or any other transaction in which personal identification currently relies just on special possessions or secrets (keys, cards, documents, passwords, PINs).
Techniques can be employed to extract the unique iris pattern from a digitized image of the eye, and encode it into a biometric template, which can be stored in a database. This biometric template contains an objective mathematical representation of the unique information stored in the iris, and allows comparisons to be made between templates. When a person is to be identified by iris recognition system, his eye is first photographed, and then a template created for the iris region. This template is then compared with the other templates stored in a data base until a matching template is found and the person is identified. If no match is found the person remains unidentified. The Dauman system has been tested under numerous studies, and it is claimed to be able to perfectly identify an individual, given millions of possibilities [6] . 
A. Iris localization
It detects the inner and outer boundaries of iris. The inner and outer boundaries of iris have been approximated as circles. The centre, radius of iris and pupil is then determined. The centre of iris and pupil need not be same. Hough transform is a standard computer vision algorithm used to determine the geometrical parameters [3] in an image such as lines or circles. In this method an edge map is generated by calculating the first derivatives of intensity values in an eye image and then thresholding the result. From the edge map, votes are cast in Hough space for the parameters of circles passing through each edge point. These parameters are the centre coordinates and the radius which are sufficient to describe any circle. 
B. Iris Normalization
After successfully segmenting iris region from an eye image, next step is to transform the iris region to the fixed dimensions. Dauman devised the homogeneous rubber sheet model [9] . This model remaps each point within the iris region to polar coordinates from the Cartesian coordinates.
C. Iris Image Enhancement
To compensate for low contrast, poor light source and position of light source the enhancement of the normalized image is very important. Local histogram analysis [3] and the simple threshold operation can be utilized to reduce the reflection noise.
D. Feature Extraction
Various algorithms has been proposed and employed by large number of researchers to extract the significant features from the normalized iris. For example haar wavelet transform [2] can transform huge data sets to considerably smaller representations. The Haar wavelet transform has a number of advantages like it is conceptually simple, fast, memory efficient. A 5-level Haar wavelet is decomposed into cD1h to cD5h (horizontal coefficients), cD1v to cD5v (vertical coefficients), cD1d to cD5d (diagonal coefficients). Among these only cD4h, cD4v, cD4d, cD5h, cD5v, cD5d represents the core of the iris patterns, thus other redundant information can be removed and only core part is considered [2] .
E. Feature Extraction
The last step in iris recognition system is the matching of individual iris feature vectors with that of iris feature vectors stored in the database. The Hamming distance gives a measure of how many bits are same between two bit patterns. Using the Hamming distance of two bit patterns, a decision can be made as to whether the two patterns were generated from different irises or from the same one. An individual iris region contains features with high degrees of freedom; each iris region will produce a bit-pattern which is independent to that produced by another iris. On the other hand, two iris codes produced from the same iris will be highly correlated. Hamming distance is the matching metric employed by Dauman [3] .The advantage of hamming distance is fast matching speed because the templates are in binary format.
III. PROPOSED METHOD
Algorithm for applying transformation on color iris images to generate and match feature vectors each of size 128×384 is given in [1] . Example of same is shown in the figure3 below. In this paper iris recognition is done in two steps, first step is Feature Extraction and second is Matching. Feature Vector is generated using DCT, Haar and Walsh Transforms according to [1] . New methods are proposed for selecting feature vector for comparisons based on nature of energy compactions which are partial FV method and Diagonal FV method. Matching of two Feature vectors will be done using MSE (mean square error).
Detailed Scheme of implementation is shown below in following figure 4. 
IV. RESULTS AND DISCUSSIONS
Firstly Feature Vectors are created for the database images with specific transformation methods using algorithm [1] . We have used phoenix database consisting of irises of 64 individuals. Each individual has 3 images corresponding to the left and 3 images corresponding to the right eye. Six iris images in portable network graphics (PNG) format of each individual were taken into consideration. Thus in all there are (64×6) 384 such images as a part of our database. We have resized each image to a 128×128. Out of 384 images two images each of left and right eye in the database is kept for testing and one image each is used as query image. System is tested by giving left/right query images which is checked for the entire database of left as well as right iris images. Figure7 shows sample images of Phoenix database of iris. Figure8 shows performance of both the FV selection method using three different transform DCT, Haar and Walsh with respect to Genuine Acceptance Rate (GAR) that is number of correct sampled identified .
As shown in the figure8 if whole FV is considered it gives 85 GAR for all three transformation methods DCT, Haar and Walsh because normalized matrices are used.
In Partial FV selection method for 8×8 FV gives best results with Haar and Walsh transform with 96 GAR. Among these two transforms Haar can be considered as giving best accuracy results because of its fast computation capacity.
As shown in figure9 in Upper Diagonal FV selection method for 8x8 FV size gives best result with DCT and Walsh transform i.e. 74.21% accuracy.DCT and Walsh both are known for best energy compaction but DCT is lossy compression technique so depending on application we can select any one of them as the best possible solution.
For both the feature vector selection methods according to their performance accuracy gives pyramid like graph where peak is at 8×8 FV. In this paper, we have discussed iris recognition using DCT, Haar, and Walsh transforms with partial and diagonal FV selection methods. We have implemented these methods on iris images without any pre-processing or segmentation including iris localization; still we have got best possible accuracy results. From results it is observed that proposed methods give far better results compared to whole FV selection method. For whole FV selection method we have got 66.40% accuracy for each transform. For fractional FV selection method we have got best accuracy as 75% for Haar and Walsh. For Diagonal FV selection method we have got best accuracy as 74. 21% for DCT and Walsh.
